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Abstract 



In three experiments using a single-trial free-recall 
procedure/ were sometimes presented a forget cue during a 
list/ meaning that they were not responsible for recalling any 
of the words which preceded ft/ only those which followed It. 
Since the primacy effect over the functional beginning of such 
lists was not diminished/ the PI hypothesis was rejected. The 
p* Imacy effect may be due to Initial list members being rela- 
tively free of proactive Inhibition (PI)/ spending longer time 
in a limited-capacity rehearsal buffer, or being associated 
with stronger retrieval cues. Tests of memory showed consis- 
tently depressed retention of Items Immediately preceding a 
forget cue. This result was considered to be more In harmony 
with a rehearsal-buf fer notion than a stronger-retr level -cues 
position. 
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THE PRIMACY EFFECT OF SINGLE-TRIAL FREE RECALL 1 

2 

Darryl Bruce end James P, Papay 
Florid a State University , Tal iah a s_see#. Florida 32306 

In single-trial free recall of a list of unrelated but 
familiar words, recollection of the Initial few Items Is 
typically higher than recall of those from Intermediate ser- 
ial positions. This Is called the primacy effect/ and 
Tulvlng's C 1 968 > comment that It "...hai so far eluded ex- 
planation*' (p 11) Is probably still accurate# recent Inves- 
tigations not withstanding (Gorfeln# Bennett# Arbak# S Graves# 
1969; Lelcht, 1968). The purpose of these experiments was to 
secure information bearing on this problem 

Th r ee hypotheses of the primacy effect were examined 
One of them says simply that f 1 r st-presented I terns are re- 
hearsed more than I terns from the middle of the list (cf. 

Rundus A Atkinson, 19)0), The particular variant of this 
Idea which was tested derives from a model of free verbal 
recall purposed by Atkinson and Shtffrtn (1968# 1970). 

Among other things# their model posits a limited-capacity 

*Thls research was supported by the Office of Naval 
Research# Contract N000 I k-68-A-0k9k# Project NR ISS-280 
and by grants from the Florida State University of the 
senior author. 

*We thank the following persons for their assistance 
In this prujectl Marcus Marshall and Richard Toms I c (Ex- 
periment I); Dennis Howland (Experiments II and 111)3 
DIAnne Bradford and Elizabeth Vereen (Experiment III). 




1 



•2 



rehearse" buffer and a long* te^m memory sto’e Duri*/ list 
presentation each Incoming Item is neid to enter the re- 
hearsal buffer and to remain there until displaced by a 
succeeding item Which word an incoming word displaces Is 
randomly determined., The longer a vernal unit remains in the 
buffer,- 'he more Information about It is transferred to the 
long to'rii s to c, Retrieval of an Item from this store* Is 
directly proportional to the amount of Information which is 
cop ed into It about the Item, Given that the Initial words 
of a ->vt enter a rehearsa' buffer whoso capacity has not 
been 'coined for tne data which they considered, Atkinson 
and Ghlffrin estimated capacity to be four words).- then these 
; t c: »s •< I spend on the average mo^e time 'n the buffer 
before they ai e displaced than will subsequently presented 
Pst rremb*>.«, T hus, mo’o Information about them w P be 
transferred to the longterm store and they will be more 
likoiy to be recalled. In short, a primacy effect wl H be 
obtained, these Ideas will be referred to as the ,r„fib.e£iJAl" 
Jbwtf -fir, hypothesis, 

the second hypothesis proceeds from a conception of mcm* 

ory storage being unitary with serial position differences 

in the -*ecaP of list members reflecting differences In 

their accessibility. Or as Tulvlng and Patterson (1968) have 
* 

Stated, MT ho explanation of differential accessibility f , 
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of words from different parts of tho Input 1 1st.. .must be 
sought If differential effectiveness of different kinds of 
retrieval cues" (p, 247). Retrieval cues are effective when 
tho Information about 'them Is stored with each to-be-remem- 
bered word at • I nput time (Tulvlng and Osier, 1968). Hence, 
the primacy effect Is attributable to the fact that retrieval 
Information, whatever Its nature, stored with each of the 
various Input Items Is In general more effective In the case 
of words from the beginning of the list as compared with 
words from Intermediate serial positions. This notion will 
be termed the stronger - retrleva l- CMg $ hypothesis. 

The chlrd hypothesis Incorporates the concept of pro- 
active Inhibition (PI). On this view, the Initial words of 
a Islt, Inasmuch as they are preceded by very few other words 
at most, are subject to smaller amounts of Intraserlal PI 
than are the occupants of later serial positions, which have 
many more words preceding then. Minimal PI In the case of 
the first few list members leads to greater recall of these 
words This explanation of the primacy effect will becalled 
the Intr aserl a l -PI hypothesis. 

Experiment I 

These three hypotheses were tested In the first ex- 
periment. For expository purposes the Investigation may be 
divided Into two parts. The first part consisted of the 
auditory presentation of six lists of words, each of which 
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was fol lowed by a free-recall tost. Tho critical Independent 
variable was the occurrence or nonoccurrence of a tone during 
the recttat ton *of ~a*1 1 st. * No-tone conditions Involved the 
presentation and Immediate free Recall of a list of 25 words. 
The Interpolation ofa tone durlnga list signified that 
only those words which succeeded it would have to be recalled/ 
not those which preceded It. Thu3 a tc M e may be termed a for- 
get cue/ and when It occurred It followed the 10th or the 20th 
word In a list. Thereafter/ 25 more words were presented. 

Thus In each case (tone or no tone)/ Is were responsible for 
remember I ng- 25 words. 

Pach of the three hypotheses predicts a primacy effect 
for recall -of the tone-absent lists. The more critical 
question/ however/ Is whether a primacy effect Is to be ex- 
pected over what Is effectively the beginning of the tone- 
present lists/ namely/ the first *ew positions following the 
forget signal . 

The rehearsal-buf fer hypothes I s predicts such an effect. 
Atkinson and Shlffrln (1968) hold that the & can change the 
occupants of the rehearsal buffer at any point In the pre- 
sentation of rl 1st. Thus In the current experiment/ the 
contents of this store should be deleted following the 10th 
or 20th words of forget-cue lists. In each case/ the next 
few Items will enter a buffer which has not been filled to 
capacity/ and these words will remain there longer/ on the 




-5- 



iverage/ than later inputs. Consequently, recall probabili- 
ties for words immediately subsequent to the tone can be 
expected to be Increased In a fashion slnlllar to the primacy 
effect obtained with no~tone lists, 

This outcome Is also predicted by the stronger- retr ieval - 
cues hypothesis*, Whatever their nature, the same kind of 
more potent retrieval cues which are stored at the time of 
input of the initial Items should also be stored with -espect 
to words immediately following the tone, since functionally/ 
these items now represent the beginning of the list,. Their 
recall should be increased accordingly, regardless of what 
position in the list a tone occurs. 

By contrast./ the i n t Mser i a 1 - P i hypothesis holds that 
words following a forget signal and preceded by 10 or 20 
other words should be subject to a considerable amount of 
Sntraseriai PS. fhus there should be no substantial primacy 
effect for tone lists, in addition, this prediction would 
seem to apply regardless of whether a tone is sounded after 
10 or 20 words., Inasmuch as Murdock (196!,. Exp. i i & Ml) 
found that PI reached a maximum after three or four prior 
words. But In the event that intraserial PS in the present 
task is ineffectual until more than 10 words have been pre~ 
sented,. then the absence of a primacy effect may hold only 
for lists in which a cue occurs after the 20th word. 

The second part of the experiment consisted of a study" 
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test trial on a 35-word 1 1 st. For half of the Is (control 
group) the list did notcontaln a tone. For the other half 
(tone group) a tone was presented after the 10th word. At 
the end of the' list; however; the latter group was Instructed 
to recall al 1 of the words which had been presented# that Is# 
those which preceded as wel 1 as ' those which succeeded the tone. 

Again# the rehearsal**buf fer and stronger-retr I eval -cues 
hypotheses predict what Is essentially a primacy effect for 
the first few words f o’ lowing the tone# whereas the fntra- 
serlal“PI hypothesis does not." However# the former two 
notions would seem to make different predictions with respect 
to the recal 1 of words Immediately preceding the tone. On a 
rehearsal-buffer view# the 1 should delete the contents of 
the buffer upon the presentation of a forget signal ; At this 
t?me the most 1 Ikely residents of the rehearsal store are 
those words which occurred Immediately prior to the tone. 

Hence# the duration of thel r rehearsal will be truncated# 
with the truncation being more abrupt In the case of the more 
recent entries - Into the buffer; Thus recollection of these 
words ought • to suffer# with the decrement In recall being 
greater the closer the word Is to the tone. Of course this 
should not be characteristic of the control group's perfor- 
mance over the same serial positions. 

The prediction of the stronger-retrleval-cues hypothesis 
rests In part on the conclusion of Tulvlng and Osier (1968) 
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that an Item and Sts retrieval cues are stored at the same 
time. This would seem to Imply that beyond the presentation 
period of any Item* no additional retrieval Information about 
1 1 I s stored; ■ Thl s portion says nothing about the subsequent 
loss of retrieval cues. Thus, sounding a tone In this ex** 
perlment should be of no particular consequence to the re- 
call of words Immediately preceding It. Since there Is no 
reason to believe that the retrieval cues stored with these 
words are any more or less effective than those encoded with 
respect to comparable Inputs In the control condition. It 
follows from the stronger*retrieval"xues hypothesis that 
there should be no substantial difference between the recall 
of these Items by the two groups. The i ntraserlal -PI hypothec 
sis would also appear to make this prediction. 

Method 

Ma t e rial s and - eau I pmen.': . At I Instructions and lists 

were played to j>s over a tape recorder. The members of each 
list were chosen from the AA words of the Thor nd I ke^Lorge 
count excludi ng contractions, archaic words, proper names, 
and homophones, although some homophones were Inadvertently 
Included. Responses to each free-recall test were written on 
a separate page In a test booklet. Between any two successive 
test sheets was a page of arithmetic or number~serfes problems 
Procedure and exoerlmenta I design. A £ first heard a 
practical list, which consisted of 21 Items presented at a 
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There were two sets of lists used for the first six 
experimental conditions*. A 6 X 6 Latin square specified 
the sequences ' In which the condl tlons were to be administered. 
The same Latin square was used for both sets of words with 
seven Is tested under each combination of sequence and set. 

The final list consisted of 35 words recited at a 2.5= 
sec rate. For a control group of 42 gs, no tone occurred 
during this list. A tone group; also consisting of 42 i>s, 
heard the same 35 words but with a tone after the TOth word. 
Contrary to the initial instructions; however, members of this 
group were asked after the terminal Input to '‘...recall al I of 
the wofds that you heard, ... those which preceded the tone as 
well as those which folioweo the tone. 1 ’’ 1 Thus, both groups 
had to try to recollect 55 words. After the recall test, 40 
control and 32 tone £5 were given an unpaced, SS^ltem , fou r= 
alternative, forced-choice recognition test. In each case, 
dlstractors were randomly chosen from all members of the pre= 
vlous six lists that a 1 had heard. There were two samples 
of the final list and each was used equally often within the 
two groups. In addition, prior to the last list, the two 
groups had been exposed equally often to the Latln^square 
sequences governing the presentation of the six previous 
lists and to the two Item samples of which these lists were 
constl tuted. 

The £s were 84 male and female students at 
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1-sec rate# and then seven experimental lists. In each case# 
a 1-mln free-recall test was administered. Except where 
otherwise Indicated/ the end of a set of words was signaled by 
the Instruction "Please recall. " r In an effort to minimize 
the Influence of any Interllst PI on the primacy effect (Wing 
and Thomson/ 1965)/ a 2-mln Interval during which £s worked on 
arithmetic or number-series problems was Interpolated between 
the end of each recall period and the beginning of the next 
list. 

Two within-^, variables were combined factorial ly to 
yield the first six experimental lists. ’ One factor was pre- 
sentation rate. Words were presented once every sec or once 
every 2.5 sec. Each list was prefaced by a verbal description 
(fast or slow) of the presentation rate to be used. The other 
Independent variable was whether or not a list contained a 
forget signal/ specifically/ a . 5-seC/ 2000-Hz tone. No fore- 
warning was given concerning the presentation of this cue. 
Lists In which a tone was absent are designated 0. In such 
cases/ £s listened to a series of 25 words. If a tone was 
sounded/ however/ It occurred on the tape/ depending on the 
presentation rate/ 1 or 2.5 sec after the onset of the 10th 
(10) or 20th (20) word. Thereafter and beginning 1 or 2.5 
sec/ respectively/ from the onset of the tone/ a sequence of 
25 more words was presented. During the practice list/ a 
tone was Interpolated between the sixth and seventh words. 
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FI or Ida State University who 'served In fulfil Iment of a 
course requirement or as volunteers. Up to five J&.S were 
tested at-a time. Thepartlcular Latln-square sequence, 
sample of - Hsts, and type *of f Inal * 1 1st administered within 
an experimental session was dictated by a schedule drawn up 
from a table of random numbers. 

Results and Discussion 
Table 1 



Mean and Standard Deviation of the Number 
of Words Recalled from each of the First Six Lists 



List 


Mean 


SD 


1 - 0 


6.5 


2.0 


o 

0 

C**» 


5.8 


1.9 


1-20 


6.2 


2.1 


2.5-0 


8.1 


3.0 


2.5-10 


9.0 


2.6 


2.5-20 


8.8 


2.7 



Performanc e sm the f Irst six Hits.. The number of words 
correctly recalled under each of the first six treatments Is 
described In Table 1. The first number of the label for each 
list refers to the presentation rate; the second number to the 
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tone or forget -cue variable.. For the forget-cue lists* statis- 
tics represent the recall of Items presented subsequent to the 
tone* I n scor 3 ng • responses* homophones* misspellings* and 
additions cf the plural suffix -s or ~es were not counted as 
errors. Analysis of variance disclosed that differences among 
means for the 1-sec lists were not statistically significant* 

£ (2* 360) ® 1,54* £ >,05* but that they were for the 2,5-sec 
lists* £ (2* 360) a 5,35* £ <.01. Therefore* comparisons be- 
tween 2,5-sec means were made, (The Newman-Keuls method was 
used In all analyses of this kind which are reported.) The 
2 , 5-1 0 and 2 , 5-20 treatments did not differ significantly* but 
both were superior to the 2,5-0 condition* £<‘.,01 and .05* 
respectively. In summary* overall recall scores were not ad- 
versely affected by the study of 10 or 20 words Immediately 
preceding the words to be recalled. 

In a study of the short-term retention of paired asso- 
ciates that used a procedure analogous to that of the current 
experiment* Bjork (1967; cited by Bjork* LaBerge* & Legrand* 
1968) also failed to obtain evidence of any Intraserlal-PI 
effects. And In the sense that the present results reflect a 
release from PI* they are also In accord with data obtained by 
Bjork et aK ( 1968)* Elmes (1969)* and Turvey and Wf ttt I nger 
(1969). On the other hand* Bjork et al. also found that curing 
a & to forget an Initially presented CCCC unit just prior to 
the occurrence of a second one produced slightly poorer recall 
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of the iatter unit than a condition involving the presentation 
of the second unit by itself. Perhaps no serious inconsistency 
is involved here since the method was considerably different 
from that of the present experiment. 

For the forget-cue lists, words prior to the tone In- 
truded Into the recall of words wh i ch followed the tone. Med- 
ians for the four lists were as follows? ,25 (1-10); ,64 (1-20); 
,45 (2,5*10); ,66 (2,5-20), intrusions of this kind as a func- 
tion of ordinal position prior to the tone showed no pattern 
which was character I st ic of all lists, (See Figure 1) 

Figures 1(a) arid Kb) set forth serial position curves 
for the I- and 2, 5-sec lists. The description of performance 
on tone-present lists pertains to recall of words following 
the tone. For clarity of presentation, recall proportions 
have been calculated over either three or four adjacent ser- 
ial positions. 

Figure 1(a) Indicates that primacy effects for the l-sec 
lists were not extensive. In general, they spanned the first 
three Input positions,' However, recall of Items from positions 
4-6 In the 1-0 condition was also better than recall from In- 
put positions. Accordingly, analyses of variance were per- 
formed on both number correct for the first three serial posi- 
tions and number correct for the first six serial positions. 

In each case, the overall difference among treatments was 
statistically significant, £ (2, 166) » 
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8. 76 and 4, 79, £ < .001 
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and ,01, respectively.* With respect to number correct over 
serial positions 1*5, individual comparisons between lists 
disclosed that 1^20 was super for 'to both 1-0 and 1-10, 

£ : . 01 , but that the latter two did not differ significantly. 

For number correct over the first six serial positions, 1-20 
and 1-0 were not reliably different, but both showed sub- 
stantially better performance than 1-10, £ <,05, 

Figure Hb) Indicates marked primacy effects for the 

2.5- sec lists which extended, for the most part, over the first 
six serial positions. Analysis of variance of the number of 

I terns reca! led from these pos 1 1 Ions reveal eda significant 
overall treatment effect, £ (2, 166) * 8.81, £<,001, The 
results of Individual comparisons between 1 fsts were as 
follows? 2 o 5-20 >-2,5-0, j> < ,01 j 2 .5-20 >2.5-10 and 2.5-10 > 

2.5- 0, £ < ,05. 

In short, whether words were presented at a 1- or a 
2.5=sec rate, the primacy effects obtained under standard 
free-recall conditions were not consistently higher than the 
primacy effects observed with forget-cue lists. In view of 
this evidence, the explanation of the primacy effect offered 
by the I ntraserial-PI hypothesis does not seem tenable. 

These results are more In keeping with the rehearsal-buffer 
and stronger-retrleval-cues hypotheses, 

Pitf-fom aJice qji the final list. The mean number of Items 
correctly recalled from the final list was 9.0 (SO ■ 3.0) for 
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the control group and 9.2 CSD * 3.9) for the tone groups The 
corresponding recognition means were 16.9 (SD * 4.7) and 17.3 
(SO * 4.9). ' In neither * 1 nstance was the difference statis- 
tically significant; £ (1; 80 <1 and £ (1, 70)-<l, respec- 

tively. (See'Flgure ?) 

Serial pos I tfon curves for the two groups under recall 
and recognition testing appear 'In -Figures 2(a) and 2(b)/ re- 
spect fvely. ' Some smoothing of the functions has been attempted 
by averaging proportions over sets of two adjacent serial 
positions, except in the immediate vicinity of the tone. There 
are a number of sal lent features of these curves. One Is the 
superior 'retent Ion *by the tone 'group particularly under recall 
test I ng, of words which Immediately followed the forget cue. 

This effect Is consistent with the rehearsal~buffer and stronger- 
retrleval-cues 'hypotheses but not with the Intraserfal-PI 
notion. 

A second ' important feature of Figure 2 concerns the re- 
tent ion of 1 terns 9 and 10. Figure 2(a) I ndlcates * that* recal 1 
of these two words was depressed under the tone condition, 
and particularly so In the case of Item 10; This decrement, 
as Indicated 'previously, 'Is In keeping with the rehearsal- 
buffer position. On the other hand/ recol 1 ect Ion by the con- 
' trol group fromserlal positions 9 and 10 was rather low as 
well. To testthe slgnlf Icanceof the difference between the 
two curves over these points, six macro-subjects were formed 
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per condition* -Each macro-subject comprised seven £s who had 
received the sameprior sequence of materials and treatments. 
Analysis of variance Indicated that recal 1 of the control 
group significantly exceeded that of the tone group,- £ (1, 8) ■ 
6.72. £<.05. Furthermore; differences at serial positions 

9 and 10 were not ent I rely el Imlnated wl th recognition test- 
ing. These results would appear to favor the rehearsal- 
buffer Interpretation of the primacy effect rather than the 
stronger- retrieval -cues position. 

A final point about Figure l concerns the recall of 
terminal * Inputs; Figure 2(a) illustrates that their recol- 
lection was poorer under the tone condition. This can pro- 
bably be ascribed to the fact that at the end of the final 
list; members of the tone group received additional instruc- 
tions stressing that they should also recall words which 
had occurred prior to the forget signal/ whereas control is 
were told only to "Please recall." These extra Instructions 
undoubtedly erased much of the rehearsal buffer In the tone 
condition; thus el Imlnatlng the recency effect (cf. Atkinson 
and Shlffrln. 1970). 

In summary. Experiment I demonstrated that the primacy 
effect was not ter lously diminished by the presentation of 

10 or-20 words prior to a forget cue. Rejection of the 
Intraser lal-PI hypothesis Is clearly In order. On the other 
hand, even though the depressed retention of words Immediately 
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precedlng the tone ‘In the final list favors/ In our opinion/ 
a rehearsal-buf fer Interpretation/ rejection of the stronger- 
retr leval -cues hypothes Is ‘at this time may be premature. 
Perhaps the more prudent -course Is tosuspend Judgment until 
more data are collected and examined/ * Experiment 11 was 
conducted for this reason and also to probe further Into the 
absence of anv overall PI effect In this experiment due to 
the processing of words prior to a forget cue. 

Experiment II 

in this study/ by contrast with Experiment *1; the 
number of I terns to be recal led was varied rather than pre- 
sentation rate/ and visual rather than auditory presentation 
was used. The major reason for the former change was to 
give more opportunity for PI effects to operate. That Is/ 
given a constant -presentation rate/ then the longer the list/ 
the longer Is the retent Ion • Interval for each 1 1st member 
likely to be. And since It appears that in short-term memory/ 
PI Is more potent at longer retention Intervals (Keppel & 
Underwood/ 1962)/ It may be that In free-recal! tasks/ detri- 
mental effects of Items preceding a forget cue are obtained 
only with longer - 1 1 sts . The change from auditory to visual 
presentation represented a modest attempt to assess the gen- 
erality of the phenomena observed In Experiment I. Both of 
these purposes/ however/ were ancillary to the objective of 
securing additional evidence bearing on the rehearsal -buffer 
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and stronger-retrf aval -cues explanat Ions of the primacy effect. 

Method 

Ma terials and - equipment : • The materials were similar to 
those of Experiment I. That Is# the number-series problems 
were reused and*! Ists were constructed by sampling without 
replacement from the same population of words. Unlike 
Fxperlment *1; however# an IBM 1500 Instructional system was 
used. It controlled and Individualized the presentation of 
Instructions and materials via the cathode ray tubes of IBM 
1 S 1 0 Instructional display units. A i typed In Ills responses 
at the keyboard of one of these uni ts . 

Procedure and experimental design. To fainl llarlze is 
with the procedure# and In particular# with the nature of 
the forget cue and the typing of responses# Initial Instruc- 
tions Included two practice lists of 8 and 10 Items. The 
second of them contained a forget cue after the fifth word, 
following this# &s were also shown two *11 lustratlve number- 
series problems: Otherwise# the Instructions were comparable 

to those of Experiment I. 

The first four lists administered represented the facto- 
rial combination of two wlthln-i variables. One was the 
occurrence or nonoccurrenc*. of a visual signal during a list. 
The signal# which meant the same thing as the tone used in 
Experiment I# was a row of five squares for half the is and 
a row of three asterisks for the other half. If a forget 
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cue occurred/ It was preceded by 15 words. The second vari- 
able was the number of Items to be recalled. No-forget -cue 
(NFC) lists contained either 20 or 35 words, and forget-cue 
(FC) lists had either 20 or 35 words which followed the cue. 

A 4 X I* Latin square provided four sequences of con- 
ditions. A fourth of the '&s was tested under each sequence. 
Within each of these subgroups, two 20-word lists and two 35- 
word lists were used equally often with ear* forget cue 
(squares or asterisks) under each appropriate treatment com- 
bination. 

As a final list, a forget-cue group of 80 is was shown 
35 I terns with a forget signal following the ISth Item This 
group was subsequently asked to recall al 1 of the words It 
saw, that Is, words both prior and subsequent to the forget 
cue. A control group of 80 is also viewed and then attempted 
to recal135 words, but no forget signal eccurred during the 
list. After the recall test; both groups were given an un- 
paced, paper-and-pencll , 35-Item, four-alternative, forced- 
choice recognition test. The dlstractors were randomly 
selected from the to-be-remembered Items of previously pre- 
sented lists. There were four different lists for the final 
treatment, and each was used equally often In both groups 
and equally 'ften under the two variations of forget cue 
in addition, the forget-cue and control conditions followed 
each of the four different sequences of the first four lists 
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equal ly often 

The main temporal features of the procedure were as 
fol lows ? ■ * ready signals (a row of three asterisks If the 
forget signal which might oe administered was five squares 
o»* five squares if the forget signal was three asterisks)/ 
forget cues, and words presented at a l S-sec rater a recall 
period of 2 min, except that if the & failed to respond with- 
in any span of 30 sec./ the test was terminated/ a 2-mln In- 
terval between the end of the retail period and the ready 
signal for the next list during which the i solved number- 
series problems. AM recall periods, save that for the 
final list, were cued by the appearance of a row of five 
question marks, following the final i 1st, the forget-cue 
group was delayed for 10 sec by the instruction to recall 
6 1 i of the words Therefore/ members of the control group 
were delayed by a message of equivalent length and duration 
which simply Indicated that no forget signal had occurred 
and that they should try to rec.a’1 all of the words which 
had been presented. 

Subjects . The i$ were *60 i,aie and female students In 
Introductory psychology at fioMda State University. Partici- 
pation In experiments Is a course requirement. The particular 
sequence of treatments, materials, and final condition to 
which a $ was ass’gned was governed by a schedule drawn up 
from a table of random numbers Up to 16 is were tested at 
a time 
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Results and Discussion 
Table 2 



Mean and Standard Deviation of the Number of 



Words Recalled 


from each of 


the First Four Lists 


List 


Mean 


SD 


20- NFC 


6.4 


2.4 


20-FC 


5.7 


2,4 


35-NFC 


O 

oo 


3,6 


35-FC 


7.2 


3,5 



fktXatmOMLft PA Jjm flLSJL f£»l J.UJA- The number of 
words correctly recalled on each of the first four lists Is 
described In Table 2, The first part of a list label In* 
dlcates the number of words £s were responsible for recall- 
ing/ and the second part whether or not a forget cue occurred. 
Statistics for the FC conditions refer to recall of I terns 
presented after the forget cue. Un<lke txperlment I, a re- 
sponse was counted correct only If the word was reproduced 
exactly as It had been presented. Analysis of variance re- 
vealed that mean recall from lists which did not contain a 
forget signal substantially exceeded that from Hsts In 
which a forget signal did occur/ £ O 456) * 11,41, £ « .901 
and 5 (1. % S 6 > • 1 3 36^ £ < .001 for the 20* and 35-word lists. 



23~ 



r espect I vel y, By contrast with Experiment I .* then.- an 
overall PI effect was obtained., 

Whether this result should be Riven an i nter ference- 
tneory 1 nterpretat Ion however. Is debatable For one thing, 
the Pi effect was not substantially greater with the 35 wore 
lists than It was with the 20-word lists. This might have 
been expected on the basis of Interference tneory however, 
since It apparently holds that Pi effects Increase with time 
< Postman, 196ai), A second point Is that the median number 
of pre*forgt. -cue Intrusions wr s „i»8 for the 20-FC list and 
-36 for the 3S-FG 1 : s t , This difference while sllgh , would 
nevertheless seem to be In a direction opposite to what 
m:ght have been predicted by interference theory: (The func- 

tions relating Intrusions to serial position prior to the 
fo*get cue were Irregular and dissimilar.’, But while an In- 
terpretation of the obtained Pi effect which stresses Inter- 
ference of pre- and post^cue memory traces may not be parti- 
cularly compelling we confess that we are unable to offer 
a convincing alternative explanation, (See Figure 3) 

Figure 3(a) sets forth serial position curves for the 
20 NFC and 20 FC lists. Cor r espond I ng functions for the 35- 
word lists are shown In Figure 3(b), except that each recall 
proportion beyond the span of the primacy effect represents 
an average over two adjacent Input positions, For FC lists, 
the functions depict the recall of Items which followed the 
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forget cue. Under ail conditions/ primacy effects appeared 
to range over the first five Items. Analysis of variance 
of the number of Items recalled 'from the first five serial 
positions disclosed that'there was no significant difference 
between the NFC and FC treatments for either the 20* or 35- 
word lists, f. (1. 456) « I In each case These results rein- 
force the earlier refutation of the * Intraser laPPi hypothesis. 

flJQ .Ulfi .Liml JlsJl. From the final list of 
35 words, the forget cue group recalled an average of 8.0 
Items (SO * 4.3) and the control group, an average of 7.8 
(SD • 3.4). The corresponding recognition means were 15.5 
(SD ■ 5.4) and 16.4 (SD * 6.1), As In Experiment I, neither 
difference was statistically reliable, £. (I, 144) < I In each 
case. (See F!gu-*e 4) 

Serial position curves for recall and recognition test- 
ing appear In Figures 4(a) and 4(b), respectively. Propor- 
tions are averages over t*o consecutive serial positions 
save for those In the vicinity of the forget signal (positions 
12-19) and those representing tho Initial part of the list 
(positions 1-5). 

Two features of these curves are of primary Interest. 

One concerns the retention of words preceding but proximal 
to the forget signal. As In Experiment 1, the minimum of 
both the forget-cue recall and recognition functions occurred 
at the serial position immediately prior to the forget 
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s’gnal. The recall proportions offered little guidance as 
to what serial positions to examine by a posteriori statist 
Ucal tests for purposes of evaluating differences between 
tne forget ^cue and control conditions. However, the recogni- 
tion data suggested that the dependent variable should be 
the number correct from the four Input positions 12 through 
i 5 , a range consistent with Atkinson and Shlffrln 5 s ( 1968,. 

> 9 ? C > estimate of the r ehear sa 1 ' buf f er size for free verbal 
recall. Analysis of variance of these values for both recall 
a'ld recognition tests revealed that In each case, retention 
in the control group significantly exceeded that In the 
for get -cue group.- £ (I, 1441 • 4.55, j> < .05 and £ (1, 144) ■ 
4,06 q < .05, respectively. For reasons outlined earlier, 
these findings wou’d seen to point to a rehearsal ^buf fer 
'ather than a stronger -ret' reval-cues explanation of the 
primacy effect. 

The second point concerns primacy. Figure 4(a) Indicates 
that for free recall, primacy effects extended over the 
initial five Items. Analysis of variance of the number 
correct from the first five Input positions disclosed that 
the effect was greater under the control condition as con^ 
pared with the forget cue condition, £ (1, 144) * 11,24, 
p . .00» t While tnls might appear to provide additional 

evidence for the general notion that Initial list members 
a r e accorded more rehearsal time thus accounting for the 
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p r macy effect, this result can also be handled by the 
s t ronger m etr i eva i -cues hypothesis. it need only be assumed 
that :n the forget* cue group, the same retrieval cues are 
stored fo* both initial list I terns and I terns which closely 
follow the forget cue. T hls would lead. In effect, to an 
A B, A D retroactive paradigm which,- under Instructions to 
recaU a't responses, Is known to produce retention effects 
analogous to those In Figure 4(a) (e.g., Barnes A Underwood, 
I0S9>. The fact that the recognition functions of Figure 
4(b) show no differential primacy effects,, £ (1* 144) ; 1 , Is 
not necessarily In conflict with either hypothesis. In the 
case of the rehearsal^buffer position, one could posit that 
multiple partial copies of Items are transferred to long** 
te'm storage (Atkinson A Shlffrlr, 1970); and further, that 
differences In effects noted with recall and recognition 
simply refect the availability of such partial Information 
(cf. McNulty. 1965). On the other hand, the stronger- 
retrieve’ * cues position could hold that recognition tests 
large’v bypass the differential retrieval problems occasioned 
by the two flnal*1fst conditions (cf. Murdocks 1968), thus 
resulting in the absence of the substantia) difference In 
primacy effects which was obtained with a recall test. 

To summarize. Experiment II buttresses the previous 
decision to reject the Intraser lal*PI hypothesis. But by 
cont » as t with Experiment i an overall PI effect attributable 



O 




1 



29 

to the processing of items pHo: to a forget cue was observed, 
however* It Is moot whether cu interpret this according to 
interference theory. The depressed 'recall and recognition 
of Stems just ‘prior to a forget cue corroborates the same 
tendency noted Sri experiment * i and disposes us toward a 
rehearsal*buff or Interpretation of the primacy effect. Never- 
theless* this Influence of a forget cue on the retention of 
I terns Immediate' / preceding it., while consistent* has not been 
dramatic In these studies* and Experiment HI was conducted 
to provide a third demonstration of its occurrence. In 
addition* Experiment I 1 1 inquired Into the functional slml” 
larlty of an Isolating stimulus and a forget signal as it was 
under the final" list conditions of Experiments i and !i. 

Experiment lii 

Although the von Restorff effect "-the heightened re” 
tent Ion of an Item which Is not ieeaoly distinguished from a 
context of other ltems*‘has been most often studied In 
serial and pal red^assoclates learning tasks (Wallace* 1965)* 
its occurrence in free recall has also been examined (e.g.* 
Waugh* 1969). Certain parallels Detween some of Waugh c s 
methods and results and those of the final lists administered 
in Experiments 1 and II raised the question of whether there 
is a fundamental similarity between the operation of forget 
cues and Isolation stimuli in single trial free recall. To 
this end* Experiment 111 added a third variation to the kinds 
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of final lists presented In Experiments I and I So That 
Is* In addition to forget” cue and control conditions,, some 
Is were presented a list containing a forget signal but 
without ever having received any Instructions about Its 
occurrence or meaning. Moreover* the final list shown to 
these ^.s was the only one In which such a signal occurred. 
Under such circumstances,. It can be expected that the cue 
would be considered as simply a perceptually novel stimulus. 
A comparison with the forget-cue condition. It was felt* 
would yield some idea of the functional similarity of forget 
cues and Isolation stimuli. Of course the administration 
of forget-cue 3nd control final* list treatments was Intended 
to permit another assessment of the retention of Items 
preceding a forget signal. 

Method 

Materi als and equ I piri erLt ° Lists were drawn from the 
pool of words described earlier and were presented via a 
slide projector co.. k roHed by a timer. All Instructions 
were played over a tape recorder. Free recalls were written 
In test booklets* alternate pages of which consisted of 
number-series problems. 

to£edyj,£ Mid SXRfcrJjmtaJt d£§l£Q° Each S received 

standard free=recaH Instructions., a practice list of 10 
words* and three experimental lists. All lists were pre- 
sented at a 2.8-sec, rate and were terminated by the appear- 
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ance of a row of three quest f on marks 0 The ready signal was 
either an unfilled circle or an unfilled rectangle* Each 
was used approx Imatel y equally often In each major condition. 
Subjects were accorded ! min for free recall and 2 min to 
work on the number -ser 5 es problems between successive lists, 
were three main conditions of the experiment. 

These are termed control? forget, and Isolation conditions 
In accordance with the type of final list administered. The 
control and forget groups, which were not treated differently 
until the final list, were alerted to the possible occurrence 
of a forget cue, in this experiment, the forget marker was 
a word with a circle or a rectangle around it^ a circle for 
those Ss who had a rectangle as a ready signal, and a rectan- 
gle for those who had a circle as a ready signal. Instruc- 
tions Indicated that If such a marked Item occurred, only It 
and the I terns which followed it would have to be remembered, 
not those which preceded It. The occurrence of a signaled 
word was antedated by 15 other words. 

One of the first two lists shown to the control and 
forget groups contained a forget-cue word (an FC list) and 
one did not (an NFC list). In each Instance, 20 words had 
to be remembered . For half the Ss, an FC list occurred first, 
and for the other half. It occurred second. There were four 
lists available for this part of the experiment. Each was 
presented as the first list and as the second list approximate- 
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1 y equally often, and each occurred In combination with the 
FC and NFC treatments approximate! y the same number of times. 
The Isolation group was told nothing about forget cues. The 
first two lists which It received did not contain forget 
signals, that is, they were NFC lists. 

The three variations of the final list were as follows; 
The forget group was shown a list of 5$ words, the 16th of 
which had either a circle or a rectangle abound It, At the 
end of the list, however, the members of this group were 
told to recall a 1 1 of the words whicn had oeen presented. 

The contro 1 and Isolation groups also saw a list of 35 words, 
but only In the isolation condition was the i6th word marked 
by a circle or a rectangle. Both groups were delayed follow- 
ing the .erminal input by redundant free-retail Instructions 
which were approx imatel y equal In length and duration to the 
Instructions Issued to the forget group There were eight 
samples of the final list and they were used approximately 
equally often within each of the three treatments. 

SubJ ects . The £.s, 213 male and female students at 
Florida State University, were either selected from the same 
source as those In Experiment 11 or were volunteers. The 
final-list condition and the particular sequence of lists 
and forget-cue treatments to which a S_ was assigned was 
dictated by a schedule drawn up on tne basis of a table of 
random numbers Up to three Ss were tested at a time. To 
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begln with, 5? Ss we'e allocated to each or the three main 
groups In the experiment. I t was subsequently discovered/ 
however, that 42 control S,» had beei rnco: recti/ tested on 
the final Hst although data which they contributed regard- 
ing the first two lists were usable Hence. 42 more $s were 
selected for this condition This meant that for the com- 
parison or the FC and NFC treatments applied to the control 
and forget groups, observations from 156 Ss were available 
C 57 ♦ 42 ♦ 57 i 

Results and Discussion 

Pe.rf.o/marce on the £l£S£. Xmo. lisls.- in scor ing proto- 
cols.- a word was also counted as correct if it differed 
from a list member because of an obvious misspelling/ be- 
cause the plural suffix ~s or ~es had been added, or both. 
The comparison of Interest regarding the first two lists is 
between the NFC and FC treatments The data from the isola- 
tion group are Irrelevant for this purpose, and so only the 
performance of the control and forget Ss will be described 
The mean number of I terns remembered from the NFC list was 
8.7 <SD * 2.8) and from the FC list, 7 8 (SD ■ 23)= This 
overall PI effect was statistically significant, F ( i , 554) 

* 15.96, £ ♦ ,00! As In Experiment ii then, studying a 

set of wo r d$ prior to a forget signal p'cveo detrimental to 
recollection of trie to* be- remember ed items Tne median 
number of or e-t di* get'cue words Intruding into tne recall of 
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corfe^i words was 1.24. The frequency of these Intrusions# 
however,- oore little systematic relationship to pre-cue 
serial position (See Figure 5.) 

Figure 5 shows serial position curves for the NFC and 
FC lists. Probabilities for the FC treatment refer to the 
recall of the forget-cue word and the 19 words which followed 
it. Primacy effects spanned the first six serial positions. 

An analysis of variance performed on the number correct from 
this part of the list disclosed that the difference between 
the corves was not statistically significant# £ Cl# 154) *,< 1# 
thus again a 1 seonf I rml ng the Intraserlal -Pi Interpretation 
of the primacy effect. 

pe r forma nce an the final list . The mean number of words 
recalled by the control group from the final list was 10.0 
(SD * 3 J># by the forget group# 10.1 (SO • 3.3)# and by the 
isolation group# 9.8 (SD ■ 2.7). The difference among these 
means was not statistically reliable# £ (2# 168) < 1. However# 
Figure 6 discloses that the serial position curves for the 
three groups differed substantially. (See Figure 6) In de- 
picting these functions# probabilities from two adjacent 
input positions have been averaged except In the range of 
the primacy effect (positions 1-4) and In the vicinity of 
the forge. -cue word (positions 13-19). Heightened recall 
of the 16th word# the one which was enclosed by a circle 
or a rectangle, is evident In both the forget and isolation 
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condStions. However# it Is abundant « y clear front othei 
portions of the curves that the effects of a forget signal 
were quite different from those of an isolating stimulus* 

In particular# the function for the forget group as compared 
with that for the isolation group featured a diminished pri- 
macy effect# a dip prior to the forger-cue woid# and sub- 
stantially higher recall of words immediately subsequent 
to the forget cue. The conclusion seems clear- In a single 
trial free-recall task administered under conditions similar 
to those of the present experiment, there is probably little 
parallel between the processing of a perceptual ly novel sti- 
mulus and a forget cue 

The differences between the control and forget cue func- 
tions were generally In accoro with the observations of 
Experiments i and 1 i ~ Particularly pertinent to a decision 
between the rehearsa 1 -buf f er and s tronger -ret r Seva 1 -cues 
hypotheses Is the fact that again, words immediately prior 
to the forget signal were not recalled as often as they were 
when no forget signal occurred, that is# under control con- 
ditions. Positions 14 and 15 seemed to demons trate the 
point, and so an analysis of variance was carried out on the 
number correct from these seriai positions To increase the 
number of values which this variable could assume, nowever# 
the 57 Ss in each condition were randomly btocKed into 19 
sets of 3 Ss each. The analysis revealed that the superior- 
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I ty of the control group with respect to positions 14 and 
15 was statistically significant, £ t '* , 3 6 i - 517, < , 0 5 , 

This represents- to our way of thinking, further support for 
the rehearsal -fcuf fer hypothesis. 

Concl us Ions 

The main conclusion of these experiments concerns the 
primacy effect. Any explanation stressing intraserial PI 
seems quite untenable Thus, all three studies were un- 
equivocal in demonstrating that the primacy effect was 
not at all diminished by the presentation and study of a 
sequence of wo^ds Immediately prior to the functional be- 
ginning of a free-recail list. This is not to say that 
Intraserlai Pi does not operate In free recall (cf. Experi- 
ments i ! and ilU, but only that Its absence probably does 
not account for the primacy effect. 

What can account for this phenomenon is a rehearsal - 
buffer process. We are persuaded to this point of view by 
recall and recognition tests of to-be-forgotten Items, Both 
consistently showed depressed retention of words immediately 
prior to a forget signal, in our opinion, this result is 
more In keeping with the rehearsal -buffer hypothesis than 
the stronger- ret r i eva 1 - cues explanation of the primacy 
effect. This particular finding, it may be noted, appears 
akin to Tulving's (1B59) observations of experimental retro- 
grade amnesia. 
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A final conclusion is that an isolation stimulus Is 
probably not processed In the same manner as a forget cue. 

We do not wish to imply by this that a rehearsal -buffer 
notion cannot accommodate Isolation effects (cf. Waugh/ 1969). 
The point is simply that there Is probably only minimal 
functional similarity between Isolation stimuli and forget 
cues , 
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Ftgure Captions 

Fig. I. Serial position curves for three different 
types of list presented under (a) 1-sec and (b) 2.5-sec 
rates. Points represent the average of probabilities from 
three or four adjacent serial positions. 

Flgv. 2. Serial position curves under (a) recall and 
(b) recognition testing for control and tone conditions. 

Some points represent the average of probabilities from two 
adjacent serial positions. 

Fig. 5. Serial position curves for NFC and FC lists of 

(a) 20 and (b) 55 words. Some points for the 35-word lists 

represent the average of probabilities from two adjacent 
serial positions 

Fig. 4. Serial position curves under (a) recall and 

(b) recognition testing for control and forget*cue condi- 
tions. Some points represent the average of probabilities 
from two adjacent serial positions. 

Fig. 5. Serial position curves for NFC and FC lists. 

Fig. 6, Serial position curves for control/ forget, 

and Isolation conditions. Some points represent the average 
of probabilities from two adjacent serial positions. 
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